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A CIRCUIT FOR PREVENTING TRANSMISSION OF A FIXED PATTERN 
OF OPTICAL DIGITAL TRANSMISSION EQUIPMENT 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a circuit for 
preventing transmission of a fixed pattern of an optical 
digital transmission equipment, and more particularly, 
to a circuit for preventing transmission of a fixed 
pattern of an optical digital transmission equipment 
which eliminates a problem caused, when an electric 
signal to be multiplexed by an overhead bit necessary 
for optical digital transmission has a fixed value, by 
the generation of a direct current component at an 0/E 
conversion unit for converting the optical signal into 
an electric signal. 


Well-known as large-volume transmission is multi- 
channel " time-divisional optical digital transmission . 
Techniques related to the optical digital transmission 
are recited, for example, in Japanese Patent Laying-Open 
(Kokai) No. Showa 63-300642, Japanese Patent Laying-Open 
(Kokai) No. Heisei 3-244238 and Japanese Patent Laying- 
Open (Kokai) No. Heisei 5-199199. The literature recites 
that a multiple conversion device necessary for optical 
digital transmission needs comparison between a phase of 
a write clock of a low-order group input signal for 
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writing data into a memory which temporarily stores data 
and a phase of a read clock of a high-order group signal 
for reading the data therefrom and control of these 
phases . 

Fig. 3 shows one example of a conventional 
optical digital transmission equipment having such a 
phase comparator . 

A low-order group signal 101 is temporarily 
accumulated in a memory 102. Transfer of a write address 
105 to the memory 102 by a write address counter 103 
based on a low-order group signal clock 104 results in 
that the low-order group signal 101 is written in the 
memory 102. Transfer of a read address 108 to the memory 
102 by a read address counter 106 based on a high-order 
group signal clock 107 results in that a memory output 
signal 109 is read from the memory 102. 

The read memory output signal 109 has an overhead 
bit necessary for optical digital transmission 
multiplexed at a multiplexing circuit 110. A multiplexed 
signal 111 output from the multiplexing circuit 110 is 
converted into an optical signal at an E/0 conversion 
unit 112 and transmitted to an O/E conversion unit 114 
on the reception side through an optical fiber 113. 

As is already described, a phase comparator 115 
is provided. The phase comparison circuit 115 monitors a 
phase difference between a phase of write to the memory 
102 and a phase of read from the memory 102 and when the 


# 


low-order group signal clock 104 gets so much out of 
order because of disturbance etc. that a memory phase 
difference enters a range in which memory slippage 
occurs, the circuit considers it as overflow or 
underflow and outputs a first reset signal 116 in order 
to forcibly return the memory phase difference to an 
appropriate value. 

Data accumulated at the memory 102 is cleared by 
the first reset signal 116. As a result of this 
clearance, the memory 102 outputs a fixed value "1" 
which is a memory initial value during a period from 
when the low-order group signal 101 is newly written in 
the memory 102 until when the same is newly and normally 
read. 

Since a time period where such a fixed value "1" 
is continuously output is increased in proportional to a 
memory capacity of the memory 102, the larger the memory 
capacity is, the larger a fixed value continuous output 
time becomes. The multiplexed signal 111, that is, a 
digital signal multiplexed and then output by the 
multiplexing circuit 110 to which such a fixed value is 
applied has its mark rate (duty ratio) not attaining 0.5. 
Mark rate failing to attain 0.5 represents that a direct 
current component is generated. 

When such a direct current component is generated, 
such an unfavorable phenomenon occurs as a 
discrimination error that a discriminator 118 of the O/E 
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conversion unit 114 including a capacitor 117 
erroneously discriminates a reception signal, so that a 
clock extraction circuit 119 fails to extract a clock of 
the reception signal to result in causing stop of an 
output of a clock output signal 120. As another 
unfavorable phenomenon, when such a fixed value signal 
is used in an optical wavelength multiplex transmission 
system, mean power of an optical signal in the system 
changes to affect a signal of other wavelength. 

Technique for suppressing generation of such a 
direct current component is known. According to the 
well-known technique, a scrambling circuit is disposed 
preceding to an E/O converter and a descrambling circuit 
is disposed succeeding to an O/E converter. This 
technique has a problem that when transmission is 
conducted at a super-high speed, it is difficult to 
provide a scrambling circuit and a descrambling circuit 
in terms of device designing, resulting in increasing a 
circuit scale. 

Suppressing generation of such a direct current 
component is demanded. Further demanded is 
simplification of a circuit for suppressing generation 
of such a direct current component. 


SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a circuit for preventing transmission of a fixed pattern 


of an optical digital transmission equipment which 
enables generation of a direct current component to be 
suppressed. 

Another object of the present invention is to 
provide a circuit for preventing transmission of a fixed 
pattern of an optical digital transmission equipment 
whose circuit for suppressing generation of a direct 
current component is simple. 

According to one aspect of the invention, a 
circuit for preventing transmission of a fixed pattern 
of an optical digital transmission equipment, comprises 

a memory for temporarily accumulating a low-order 
group signal, 

a multiplexing circuit for multiplexing an output 
signal output by the memory with an overhead bit 
necessary for optical digital transmission, and 

a pattern generation circuit for generating an 
unfixed pattern having no fixed value and outputting the 
pattern to the multiplexing circuit. 

In a circuit for preventing transmission of a 
fixed pattern of an optical digital transmission 
equipment according to the present invention, since 
multiplexing is conducted with respect to an unfixed 
pattern, none of failures which would occur when a fixed 
pattern is multiplexed is involved. 

In the preferred construction, the unfixed 
pattern is applied to the multiplexing circuit while the 


memory outputs a fixed pattern. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a selection circuit connected between the multiplexing 
circuit and the memory, wherein 

between the fixed pattern output by the memory 
and the unfixed pattern output by the pattern generation 
circuit, the selection circuit selects the unfixed 
pattern . 

Furthermore, additional provision of a selection 
circuit and a pattern generation circuit for unfixing a 
signal sufficiently minimizes an increase in a circuit 
scale . 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a phase comparator for outputting a reset signal which 
resets the memory based on a phase difference between a 
phase of write to the memory and a phase of read from 
the memory, wherein 

the selection circuit selects the unfixed pattern 
based on the reset signal. 

Moreover, additional provision of a simple 
circuit by making use of a well-known phase comparator 
enables a signal to be multiplexed to be unfixed. 

In another preferred construction, the circuit 


for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a phase comparator for comparing a phase difference 
between a phase of write to the memory and a phase of 
read from the memory and when the phase difference is 
larger than a set value set in advance, outputting a 
reset signal which resets the memory, wherein 

the selection circuit selects the unfixed pattern 
based on the reset signal. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a reset signal detection circuit for outputting a 
switching signal based on a read address signal applied 
to the memory from when the memory is reset until when a 
signal first written into the memory is read from the 
memory , wherein 

the selection circuit selects the unfixed pattern 
based on the reset signal and the switching signal. 

Furthermore, it is possible to favorably make use 
of a well-known read address signal. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a reset signal detection circuit for detecting the reset 
signal, wherein 

a read address signal applied to the memory is 



also applied to the reset signal detection circuit , 

the reset signal detection circuit outputs a 
switching signal based on the read address signal from 
when the memory is reset until when a signal first 
written into the memory is read from the memory , and 

the selection circuit selects the unfixed pattern 
based on the reset signal and the switching signal. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a determination circuit and an OR circuit, wherein 

the determination circuit is provided between the 
OR circuit and an input side of the memory, 

the determination circuit outputs a switch signal 
when a signal written into the memory has a fixed 
pattern for a set time, 

to the OR circuit, the switching signal and the 
switch signal are applied, and 

the selection circuit selects the unfixed pattern 
based on the switch signal in addition to the reset 
signal and the switching signal. 

Moreover, also when a low-order group signal is 
fixed, fixing of a signal can be prevented by making use 
of the selection circuit. Unfixed pattern being a random 
pattern is sufficiently effective, so that a mark rate 
can be simply 0.5. 

In another preferred construction, the unfixed 


pattern is a random pattern. 

According to another aspect of the invention f a 
circuit for preventing transmission of a fixed pattern 
of an optical digital transmission equipment , comprises 

a memory for temporarily storing data, 

a multiplexing circuit for multiplexing a signal 
output by the memory with an overhead bit necessary for 
optical digital transmission, 

a pattern generation circuit for generating an 
unfixed pattern having no fixed value and outputting the 
pattern to the multiplexing circuit, 

an E/0 conversion unit for converting a signal 
output by the multiplexing circuit into an optical 
signal, 

an optical fiber for transmitting an optical 
signal output by the E/0 conversion unit, and 

an 0/E conversion unit for converting an optical 
signal output by the optical fiber into an electric 
signal, wherein 

while the memory outputs a fixed pattern, the 
unfixed pattern is applied to the multiplexing circuit. 

In the preferred construction, the unfixed 
pattern is a random pattern. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a selection circuit connected between the multiplexing 
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circuit and the memory, wherein 

between the fixed pattern output by the memory 
and the unfixed pattern output by the pattern generation 
circuit, the selection circuit selects the unfixed 
5 pattern . 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a phase comparator for outputting a reset signal which 

10 resets the memory based on a phase difference between a 

phase of write to the memory and a phase of read from 
the memory, wherein 

the selection circuit selects the unfixed pattern 
based on the reset signal. 

15 In another preferred construction, the circuit 

for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a phase comparator for comparing a phase difference 
between a phase of write to the memory and a phase of 

20 read from the memory and when the phase difference is 

larger than a set value set in advance, outputting a 
reset signal which resets the memory, wherein 

the selection circuit selects the unfixed pattern 
based on the reset signal. 

25 In another preferred construction, the circuit 

for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 



a reset signal detection circuit for outputting a 
switching signal based on a read address signal applied 
to the memory from when the memory is reset until when a 
signal first written into the memory is read from the 
memory , wherein 

the selection circuit selects the unfixed pattern 
based on the reset signal and the switching signal. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a reset signal detection circuit for detecting the reset 
signal, wherein 

a read address signal applied to the memory is 
also applied to the reset signal detection circuit, 

the reset signal detection circuit outputs a 
switching signal based on the read address signal from 
when the memory is reset until when a signal first 
written into the memory is read from the memory, and 

the selection circuit selects the unfixed pattern 
based on the reset signal and the switching signal. 

In another preferred construction, the circuit 
for preventing transmission of a fixed pattern of an 
optical digital transmission equipment further comprises 
a determination circuit and an OR circuit, wherein 

the determination circuit is provided between the 
OR circuit and an input side of the memory, 

the determination circuit outputs a switch signal 
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when a signal written into the memory has a fixed 
pattern for a set time, 

to the OR circuit, the switching signal and the 
switch signal are applied, and 

the selection circuit selects the unfixed pattern 
based on the switch signal in addition to the reset 
signal and the switching signal. 

Other objects, features and advantages of the 
present invention will become clear from the detailed 
description given herebelow. 

RRTEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood more 
fully from the detailed description given herebelow and 
from the accompanying drawings of the preferred 
embodiment of the invention, which, however, should not 
be taken to be limitative to the invention, but are for 
explanation and understanding only. 
In the drawings: 

Fig. 1 is a circuit diagram showing a structure 
of a circuit for preventing transmission of a fixed 
pattern of an optical digital transmission equipment 
according to a first embodiment of the present 
invention; 

Fig. 2 is a circuit diagram showing a structure 
of a circuit for preventing transmission of a fixed 
pattern of an optical digital transmission equipment 


according to a second embodiment of the present 
invention; 

Fig. 3 is a circuit diagram showing one example 
of a conventional optical digital transmission equipment 
having a conventional phase comparator; 

nBfiGRIRTI QW OF THE PREFERRED EMBODIMENT 
The preferred embodiment of the present invention 
will be discussed hereinafter in detail with reference 
to the accompanying drawings. In the following 
description, numerous specific details are set forth in 
order to provide a thorough understanding of the present 
invention. It will be obvious, however, to those skilled 
in the art that the present invention may be practiced 
without these specific details. In other instance, well- 
known structures are not shown in detail in order to 
unnecessary obscure the present invention. 

Coincident and corresponding to the figure, in 
the embodiment of the circuit for preventing 
transmission of a fixed pattern of an optical digital 
transmission equipment according to the present 
invention, a memory is provided together with a 
multiplexing circuit. To a memory 11, a low-order group 
signal 12 is applied and temporarily accumulated therein 
as illustrated in Fig. 1. The memory 11 has a depth of 
n-bit for temporarily storing data for the purpose of 
speed change and absorption of clock disturbance. A 


write address counter 13 and a read address counter 14 
are connected to the memory 11. Transfer of a write 
address signal 16 to the memory 11 by the write address 
counter 13 based on a low-order group signal clock 15 
results in writing the low-order group signal 12 into 
the memory 11. Transfer of a read address signal 18 to 
the memory 11 by the read address counter 14 based on a 
high-order group signal clock 17 results in reading a 
memory output signal 19 from the memory 11. 

The high-order group signal clock 17 is applied 
to the read address counter 14 through a timing 
generation circuit 21. The timing generation circuit 21 
outputs a first timing signal 2 2 based on the high-order 
group signal clock 17. The read address counter 14 
transmits the read address signal 18 to the memory 11 
based on the first timing signal 22. 

The write address counter 13 and the read address 
counter 14 are connected to a phase comparator 23. The 
write address signal 16 output from the write address 
counter 13 and the read address signal 18 output from 
the address counter 14 are applied to the phase 
comparator 23. The phase comparator 23 compares a phase 
of the write address signal 16 and a phase of the read 
address signal 18 and monitors the degree of a phase 
difference therebetween and when the degree of the phase 
difference enters a range in which slippage of the 
memory 11 occurs, considers it as overflow or underflow 


to output a first reset signal 24 for forcibly returning 
the memory phase difference to* an appropriate value. 

The first reset signal 24 passes through an OR 
circuit 25 to become a second reset signal 26 , which 
signal is applied to the memory 11, the write address 
counter 13 and the read address counter 14. The memory 
output signal 19 output by the memory 11 upon receiving 
the second reset signal 2 6 has the fixed value " 1" until 
the memory returns to a normal state. 

The memory 11 is connected to a multiplexing 

circuit 30. Between the multiplexing circuit 30 and the 

♦ 

memory 11, a selection circuit 27 is provided. To the 
selection circuit 27 , a random pattern generation 
circuit 28 is connected. The first timing signal 22 
generated by the timing generation circuit 21 is applied 
to the random pattern generation circuit 28 in addition 
to the read address counter 14. Upon receiving the first 
timing signal 22, the random pattern generation circuit 
28 generates an unfixed (random) pattern signal 29 under 
the control of the first timing signal 22. Preferable as 
the unfixed pattern 29 is a random pattern composed of a 
random signal. 

A reset signal detection switch control circuit 
31 for detecting the second reset signal 26 to generate 
a switching signal is connected to the selection circuit 
27. The reset signal detection switch control circuit 31 
is provided between the selection circuit 27 and the OR 


circuit 25. The first reset signal 24 passes through the 
OR circuit 25 to become the second reset signal 26 which 
is applied to the reset signal detection switch control 
circuit 31. The already described read address signal 18 
generated by the read address counter 14 is applied to 
the reset signal detection switch control circuit 31. 
The reset signal detection switch control circuit 31 
receiving the read address signal 18 and the second 
reset signal 2 6 generates and outputs a switching signal 
32. The switching signal 32 is applied to the selection 
circuit 27. 

When the first reset signal 24 is output from the 
phase comparator 23, the selection circuit 27 selects 
the unfixed (random) pattern signal 29 between the 
memory output signal 19 and the unfixed pattern signal 
29 based on the switching signal 32 output by the reset 
signal detection switch control circuit 31 receiving the 
read address signal 18 and the second reset signal 2 6 
and outputs the unfixed pattern signal 29. Thus selected 
unfixed pattern 29 is applied to the multiplexing 
circuit 30. Accordingly, when the first reset signal 24 
is generated, the fixed value "1" output by the memory 
11 will not be applied to the multiplexing circuit 30. 
The state where the fixed value "1" is not applied to 
the multiplexing circuit 30 continues until a time when 
a signal first applied to the memory 11 is read after 
the memory 11 is reset by the application of the second 


reset signal 26, or until an address at which the signal 
is read. 

The timing generation circuit 21 outputs a second 
timing signal 33. The multiplexing circuit 30 
multiplexes a signal selected by the selection circuit 
27 between the memory output signal 19 output from the 
memory 11 and the unfixed pattern signal 29 output from 
the random pattern generation circuit 2 8 with an 
overhead bit under the control of the second timing 
signal 33. 

To the OR circuit 25, a power-on reset circuit 34 
is connected. The power-on reset circuit 34 outputs a 
third reset signal 35 so as to operate to have the 
already described phase difference of the memory 11 at 
an appropriate value at the time of power application. 
The third reset signal 35 output at the time of power 
application resets the memory 11, the write address 
counter 13 and the read address counter 14 and is also 
applied to the reset signal detection switch control 
circuit 31 through the OR circuit 25. The reset signal 
detection switch control circuit 31 outputs the 
switching signal 32 based on the third reset signal 35 
to make the selection circuit 2 7 to select the unfixed 
pattern signal 29 between the memory output signal 19 
and the unfixed pattern signal 29. 

A multiplexed signal 36 output by the 
multiplexing circuit 30 is converted into an optical 
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signal by an E/O converter 37, subjected to an optical 
fiber 38 and transmitted to an 0/E conversion unit 39 on 
the reception side. The 0/E conversion unit 39 includes 
a light receiving element 41 , an amplifier 42 , a 
discriminator 43 and a clock detection circuit 44. 
Between the light receiving element 41 and the amplifier 
42, a first capacitor 45 is provided. Between the 
discriminator 43 and the amplifier 42, a second 
capacitor 46 is provided. The amplifier 42 is connected 
to the discriminator 43 and the clock detection circuit 
44 in parallel. The signal applied to the 0/E conversion 
unit 39 is converted into an electric digital signal 47 
as a small signal by the light receiving element 41, 
only an alternating current component of which signal is 
amplified by the first capacitor 45 and the amplifier 42, 
and the amplified alternating current component is 
applied to the discriminator 43 through the second 
capacitor 46 and the clock detection circuit 44. 

The clock detection circuit 44 extracts a clock 
component from the digital signal to output a clock 48. 
The discriminator 43 supplied with the clock 48 
discriminates whether the signal applied to the 
discriminator 43 through the amplifier 42 and the second 
capacitor 46 is higher or lower than a threshold value 
set in the discriminator 43 and based on the "high" or 
"low", outputs an output signal 49 which is "1" or "0". 

The signal applied to the 0/E conversion unit 39 


is a signal selected by the selection circuit 27 and a 
fixed value output by the memory 11* at the reset state 
will not be selected by the selection circuit 27 , and 
during that period, a random pattern is selected by the 
selection circuit 27 and a mark rate of the random 
pattern is ensured to be 0.5, so that the signal applied 
to the O/E conversion unit 39 has a value unfixed enough* 
The unfixed value signal in the memory output signal 19 
is not made into a direct current component by the 
capacitors 4 6 and 4 7 etc, which prevents a 
discrimination error of the discriminator 43. The random 
pattern generation circuit replaced by a scrambling 
circuit and a descrambling circuit has its circuit scale 
smaller enough than those of the scrambling circuit and 
the descrambling circuit. 

Fig. 2 shows another embodiment of the present 
invention. The present embodiment is realized by adding 
a determination circuit 51 and other OR circuit 52 to 
the whole circuit shown in Fig. 1. The other OR circuit 
52 is provided between the selection circuit 27 and the 
reset signal detection switch control circuit 31. The 
already described switching signal 32 is applied to the 
other OR circuit 52. Between the other OR circuit 52 and 
the input side of the memory 11, the determination 
circuit 51 is provided. The determination circuit 51 
outputs a random pattern selection instructing signal 
(switching signal) 53 when a signal written into the 


memory 11 has a fixed pattern limited to "1" or "0" 
during a set time. The selection circuit 2 7 supplied 
with the random pattern selection instructing signal 53 
selects the unfixed pattern signal 29 between the memory 
output signal 19 and the unfixed pattern signal 29. 

Thus, in a case where the already described 
memory phase difference in the memory 11 has a normal 
value, when the low-order group signal 12 has a fixed 
value, the multiplexed signal 36 has an unfixed value 
which will not be applied to the O/E conversion unit 39. 

According to the present invention, no fixed 
signal is applied to a circuit having a capacitor, so 
that no direct current component is generated. 

The circuit for preventing transmission of a 
fixed pattern of an optical digital transmission 
equipment according to the present invention prevents 
output of a fixed value of the optical digital 
transmission equipment and its prevention means is 
simple . 

Although the invention has been illustrated and 
described with respect to exemplary embodiment thereof, 
it should be understood by those skilled in the art that 
the foregoing and various other changes, omissions and 
additions may be made therein and thereto, without 
departing from the spirit and scope of the present 
invention. Therefore, the present invention should not 
be understood as limited to the specific embodiment set 


out above but to include all possible embodiments which 
can be embodies within a scope encompassed and 
equivalents thereof with respect to the feature set out 
in the appended claims. 


